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of smelting will ever be turned to account by manufacture 
into a marketable commodity. 

The process for converting slag into materials for paving 
streets and footpaths and other purposes is already in opera
tion. Works have been erected and are beiLg carried on at 
Acklam and Lackenby. near Middlesbrough, and also at 
Tipton. in Staffordshire, with considerable succes�. The 
patentee of the process is Mr. Joseph Woodward. of Leam
ington, who has devoted considerable time to perfecting his 

is 168 lb. to the cubic foot. and the blocks are very neat and fed from a hopper, as shown. Practical trials in England 
square, affording under traffic a fine level surface. produc- give, it is said, the following results: 
tive of little noise, and apparently not prone to become slip- Economy in coal consumption, as they are specially 
pery. The manufactured slag can be applied to various adapted for the use of small coal; absolute prevention of 
purposes besides the paving of streets. Tram road blocks, smoke; the apparatus is simple, durable, and easily applied; 
sewer bricks, and a variety of other articles can be pro- the combustion of the coal is complete. 
duced, which, from their accuracy of form, comparative I Dimensions of Boiler.-33 feet long X 7 feet diameter; sin
cheapness, and impermeability to moisture. are likely to be gle flue, 3 feet 2 inches, having 11 Galloway tubes; fire 
favorably received. 'l'he crushing strain of the manufac- I grate, 6 feet X 3 feet 2 inches; area of grate, 19 square feet. 
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SCALE' FOR pLA'" 

MACHINERY FOR MAKING S LAG BLOCKS FOR PAVING, ETC. 

l'rocess, which, as now carried on. is one of gr!'at simplicity. 
The apparatus for moulding the slag eonsists of a horizontal 
wheel of :du feet or 2.') feet in diameter, which revolves upon 
a vertical axis . It is constructed almost wholly of ordinary 
T iron, and is braced with rods so as to render it perfectly 
rigid. Hound the margin of the wheel are attached a num
ber of cast iron b·'xes or moulds, as shown in the detailed 
Cllt. for the reception of the slag as it flows from the furnace. 
These boxes are mad3 with a movable bottom M, which is 
secured in its place by a latch L. Whilst making' blccks for 
general stock it is usual to employ moulds of different sizes 
and shapes at the same time. leaving the assortment of the 
blocks until they are cold; but when any particular kind is 
required urgently, the entire wheel is fitted with moulds all of 
the same pattern. which can be done quickly and with ease. 

The whole apparatus is made to revolve by means of hand 
wheels and gearing, shown at G. and so the boxes are filled 
one after the other as fast as the slag flows from the furnace. 
As soon as the slag flows into the mould it begins to cool and 
its bright red color to fads, but it does not become sufficiently 
solid to be moved until the wheel has made about a quarter 
of a revolution. At this point a boy tips the latch up, and 
the bottom of the box falls down, as shown in the engraving, 
allowing the box to slide out on the ground. When released 
from the mould the brick or paving block is consolidated 
only on the outside, the greater part of it being still in a 
a molten condition. As the brick falls it is lifted up by a 
boy with a three'prongeil fork. and delivered to a man who 
transfers it to one of the annealing ovens, which. as a matter 
of convenience, are arranged concent.rically with the wheel. 
On being placed in the oven, the ang'les and corners of the 
brick. which had lost their color and faded, again become 
red. and the whole is maintained at a bright red hes.t for 
twenty-four hours, after which the dampers are closed and 
the whole kiln is left to cool, which it does sufficiently to ad
mit of the contents being removed in about twenty-four 
hours more. The designing of a box suiti'tble for moulding 
the slag was a matter of some difficulty, as it was necessary 
that the mould should be perfectly square at the angles. and 
it was found in the first patterns that the blocks, when 
made, could not be conveniently removed from the moulds, 
as the amount of shrinking was not sufficient to separate·the 
block from the sides of the iron box. The box now used. 
however, answers its purpose effectually. A weight is fixed 
in connection with the movable bottom of the mould, and 
so adjusted that the bottom remains closed so long as the 
box is empty, but that it falls down by the weight of the slag 
block when tl.te latch is released. 

The ovens employed for annealing the blocks are simple 
in co.nstruction, as wil� be seen from the plan, and do not 
reqUIre a ,large quantity of coal to produce the necessary 
heat. It IS III most cases. moreover, practicable to utilize 
the waste gn� from the blast furnaces for bringing up the 
temperature of the ovens; and when this can be done, a 
very large proportion of coal may be saved. The waste gas 
is conducted round the back of the ovens by an underground 
pipe, which is connected with the several'blowers shown at 
C, a?d can be directed, by stopping certain valves, to any 
particular oven. 

The bricks and 'paving blocks turned out by the process 
are very hard and compact; and judging from their power of 
wear under traffic. as illustrated at Stockton-an-Tees Dar
lington, and elsewhere. they evidently possess in addition 
the property of toughness, so essential in a material intended 
to resist heavy traffic. The weight of the manufactured slag 

tured material is something over 8,000 Ibs. to the square 
inch.�The Engineer. 
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. REGAN'S SMOKELESS FURNACE GRATES. 
IN this improvement the grate is made in the form of an 

endless belt, which is moved by screw gears. The fuel is 

Coal consumed in one hour .. _ _  . . . .. . .. 298 Ibs. 
Water evaporated in one hou:' .. . .. ..... 52'1 cubic feet. 

per 100 lb. of coal . .... 17'5 
per 1 lb. of coal. .. .... 10'5 Ibs. 

Coal consumed per square foot of grate. 15'8 " 
Cost of small coal per ton, lOs., as used in the machine 

furnace. 

REGAN'S SOFT OOAL SMOKELESS FURNACE GRATE. 
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